
Dept:Genatics, 
u. of I?., 
Kadbon, mi., 
&la 27, 1949. 

-.Dear ,SG~WUZ, I 

Justrecefvedyourinterestfngand laa&native-3.8ttsr.IQnnot surprised 
that the Carneghe Institatfon of Vbhbgtw did not kmw where Keller aas; he 
bas'been uorking in Dr. Demerec~ laboratory at Cold Spring Harbor, L.1. Xf you 
want to read the scientifio details, the wcrk has been published in the 
Procsedhgs of the Qationel Acaden~y of Scienc8s, I thAnk fa the&&r. -1949 
issue, at any rate, VaL.35, pp 73-79. You can't take the pspuLr~:writeups . 
of scientiffc articles very serioqslg; -instead to would be 4 good habit to 
-eta&reading th8currentissues cf the t8cbnical ~ournzi&s,Ue tbePNAS, 
Schnse, and 80 on. 

' I thinkthat';ou will get a less confused pfcture of the relstionshhp 
between radiation a.& the gene if you study E&&lets review article, 
Chsmical Reviews, Vol 3, ppl5-96 (1945). Iiadi.ation (X-rays, gamma rays, UVS ctc). 
are all potent eoumes of energy. The present c&nceptAon of krduced mutation 
has bean that the'rthas6 of a quantity of this energy in or near a gem8 LIE&S 
itcheaicallyuust&le so that'itwouU react or disintegmta; this chemical 
change would then be a nmtation, but ft is not som&,45ng that the organ&m can ' 
do anything about. Since amt n&&ions are deleterious, it would be to the im- 
mtrdiate advantage of any species to be able toprwentthem,butthis theyoamot 
do. Light reactflvation of n IeM. mutatiori~~~ mu& fpsan that cerixxin vm~elsngths ...- 
of visible light may be able fo *~deactivatM the anstable gene..It.has besrt 
found tiatUV=irxdiated uells eventually lose the capacity to be reactivatsd, ,' 
probably when the excited or activatetd gene breeks down. Visible Ught does 
not cause remrse iut&tions, but it may be‘able 'to rweme the first step in the 
action of UV. I don't want ko gfve you the idas that thb problem has been solved; * 
far from it. Novick and %ilard are working on just -the point that you z&m sug- AC! 

-. 
gsated- it is fati3.y obvious- whether.visib3.e .lightrrill preveat the mcqiLete _. :. 
dervelopmnt of visfble~or biochemical mutations as well as lethale, Luria and -x: 
Dulbecco had been work&ng on the same th.iq+th phagei&ependentLyof Keller. 

'gy,' 
&., 1 

: ..‘. _ 
Now back to your Isttir. The gem is-not a component of metabolism. The gene 

is a unfit of iuheritamx. If it works-as an enzyme, ft is a Vather of Enzymes" 
It produces the enzymes of metabolism. Light is not a catalyst; It is a source 
of energy, and in order to be used a very com$.icdted repertory of enzyms has 
to function in photosynthedcgs. For thsss enzymes, too, gene6 underl#etheir pro- 
duction. To suggest that genes are developed as a substitute for the ogtalytic 
functions of light is to put the cart way ahead of the horse. G&e systems have 
been develo-yd which allow the efficient utIli.zation of light, but probably 
photoeyntheq@a is far lass ancient than genes.., 

fall be g&i&o send you a copy of "Novel Genotypeal although I can't understand 
why you'd .wmt to read ft, a~ it &as purely historical interest. I don't knm why 

i 

BBr'6in uould put it on his rep list, except that possibly it ws written in 
3 

the sin@.est form posEible to fit the needs o" i the occasion. I'm very sorry that 
j 

I can't send you reprints of other people's work, for the sinrpl.e reason th2.t I'm .i 
tdng themhere allthetlnre for research, teaching andwriting,and simpl~can't d 
afford to let them out. Perhaps you can g6t some of them at the library, or induce 
Dr. Srb to loan them to you. 

ii 
Butyoukno~thatyoucanhave -that1 have 

in duplAcat8, or any of our reprints. 
,' A-* 



I am certainly not going td aooff at yoUr5x& fntSnt&o&+ of going to C&tsch.':" 
.Itis a fine %nstitUtion, andvrithyour +nt8lligenC8 af&d&thu.sfasmyouwo~ ;. 
probably do ~8ry well, if you saw to-it that you mm%x W8P8 properly prepersdl; 
ticoUeg8. l%ItI&&.ore you to think v8g7 ssriou&iyabout.&dAgdsfinit8 ,I.; 
plan6 now as tc ths precise 
is unnec8~8ary, 

field thst *you W8P8 &n&to fo'llaw+'R-obabu thds:( 
becmse @hen I was at Columbia; .the last th5nge ti the mrld.:I'~& .- 

that I: thought I would go into were gsnttics and bact8riciLogy.:But c&m't y~rt:-.::~: 
&u&ize yhat we would both be up against, let's sq the mint&8 ;yop applisd:,:;y::~- 
dor a~fellowship to work Lcx gsnstfcs at Caltech...As soon as he saw your mum,?; 

'1 

'BeadU would identify you 6.t.h ms, and sqmre w-mb There might even be ~ome:~~~" 
.-apparent advantage atffrst, because I th&k that%ederbergR.wonIdbe favor8&iL 
-3utthenyou-rsouldn8ver knoWwh8#8ryouwereb8iq&dged6h6 pursdf 8.r eb:.ji 
mb. A &aparison of us wouLd be-,t?evit&ls, and uofqarisons,~e &ways od&o~&%l~ 
-b8CaUs6 One Of US UOlihi QQms Off the ~29~; and it doelWI't.SSttor.ti On8;-:;$:'-. 
: .~ At U-&s stage of the grms, you‘haven*t had enoughlaboratory and acade&.&.":~ I_ 

8xperi8tx28 $3 knoK WhEt ti other OppOdXKdti88 am h 8Ci8f1C8, tid which of;&55 
would suit ~rorr bsst. YouId he tts& fjsst to +d&t that you'll hape-,to.'learn.~:'~~~~~..r-. 
‘lot more &h&try and biology. IFhy not use you.r%qiia&tioa constrwti~~io;$:~~; 
. gettfag as thorough and &&zSx fundamental a background aa yuu tin In the bah ::{Iz:, 
basic 8ChlC8l!3 before you dacfde lrrevouably &mtdirect&xm you U= take. -.I: 
The sci&nce-of the near futzm8 seems X&ly t-o be nncl8ar physias snd chtitr$i 
All uf this has blologiclclclclclclclclclclclclclclclcl appliaations too, b?lt there is an %uu1mn88 amount ? 
of reaeulch to be done ti pVre andbiologimlc)rralatryw&th isotopes, The a& 1 
ditional bit of exprimce tha&you4v8 had Fa %lectrO~&x3~ can be of immeasurable 
help in thi;t kind of direction. Bu$ it is -probzbly.too 8.crl.y even to indicate -- 
what areas should be lookedat; tiers EK'8 any number~of then, an&d.reqi.m I 

. verysomdand thorough training~a3.I. of thefundamen%Laci8noss.%ta should;' 
bs fan&I&r 14th the relations* betwean teqerature and e0issian spectra :- 1 
b8fore you could take vary $iiwfo~dy your mn tieas on rad%.EtfO5 effects. tit ': ~. ,' 
3’OU’V8 safd this poUrS~.%Q your titter; and pltZ4.938 I: a!B W8lcBI1xLOUS itI .-,; .: 
WdtiSig this -‘W&ye ht th8 &b%CtiOnS that YOU’YU -ted a2.e WV-d%StUPbi.Q$ _ 1’ 
and $hay should be *ought out very carefully.~ -.::j: :I;;, 

_-. , . _. _ ~- CLi..:.- e~G;:rIT'm- ;. ;,-TG~; ..- 
_ ,.., ---. . . -_ ^ =_ 

Xnote tha.tyou'reb@ngBc&~ 
..* ,' ., 

$25 is going-to be the fZ&l kr 
I hope.-&tlat pu doniL &&.&~-,f~~;.:: 

vestment in it- or-sre yw-in with a skied 'L.::' 
-arachanic Who C&A keep it fn r8JX3.h w8 have been havfae a uttle-%S'oable '.'>,~ 
nith our.Chewy, Khatever you do,-donat drive w2thm.A liab5li~ insurwe!.y-:~,. . 
fthould be very easy ko mor%gaga your whole futurs rrith am $25;C%l f&gaent‘. 
if you:happened to have.sn-aixident; and eren-fi .it wsre not your fatit, you'd. i;: 
hsve 2 lo& of trouble.& expense pr&&g it uithout..the legal backing of an & i< 
mrance collLpan.y. ‘ :- -_ .'- _-. :. - - . - : .-. , '2 'l. ._ t: . . -. 

-.-Esther and 1 rriill be v8rj glad to have yowsisft w$.th us,'bat tit on the &’ 
basis that YOU stlgg8sted. .If 1 had $he Kane, d&h 3: won*t, it wopld-still be E 
a rery bad idea to have you here -as a student of-mine, for~the reasons uhLch 
f gave abw6. ?iave you thought of do* some stzmmer r8e8alleh work &ametime at .' 
bods.~ole or.at Bar,&.rbor,Maine. They both:tifer ~pportunitiss of Just the 
kind that you are lookhg for. 3353 prc$x&&y too late for this summer, but 
you should make inqiries n&i year, 3et;ides;both of these places-are quit8 
good vacation sites!. x YOU Oi3.Q C(=abB h8r8 the l&d&8 .OC. 8IXi of &M?, ft 

- would be best for us3 we hope&to b8.abl4.to t&8 som sort of vacation the 
endofA~t,and#slookfororerdtoseeing-gou. 


